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i nsm i ) kt*. *> u -f- u vBBU&ttvmftwx 
t. 

mm-ftm&m^& it as s n & m&tm^z a \ t & m 
mmmmia^m<oia^t>m^mmt x o tcrne 

k„ 

i k i xi±m^m2 iztm 

jfc-fSSte&fl^k. 

*ifcmgE3fc«^*»rr 4 . its* 1 nsa^m 

x. 

mwm^zMf&®fc<ommum<mi&itiiiii-i-& 

xr-yyk. 

m^immsmtam^mab^i x ? izmmm 

[000 1 ] 

S. 3S3E<o£#3ysi«fc:invn£. lOGb/scOft 
*MHfl*K5ra!«C*5Vvc. 4 0Gb/sO3ft5 
[0002] 



14. «»2aV*«4MBtt=J:oT«lli8Sii6. £H£EJB£ 
S§*-*-*fctf>fc:li. ^««k&JI#ifck£fflNI-<r.|># 

t'tzXiXimZtl, -2f, 367 7^^ 

imtt*»oiHftti«»**eai»fc:» A-r i. z t izx 
■oxmrnztix^z. 

[0003] 

l%mtfMmLXdb-t&WM] bZhX\ MStfMh- 

i^7>-x(i, b*y hu-hco2mzmmt &*nt>. a 

OGb/stlil 0Gb/sC0^S««hP7^X^© 

*>■?>.> mm. w-'tjriwri (GMiizx&tmsir?) 
ihiwmwjkibcob-c* s . 

[ 0 0 0 4 ] JBC. 3tg3MS&(7)jS«^«jCi4. ffiSS-fb^ 

ft) x (^-tixn-r) x (f££B0£) -C-5-;t£>*ll>. 

4 0X>-+ 6 0X2. LT. fejJlffi(B*<6 OOkmtL 
fc^T-{4. 0 . 0 3 n m/Xx 1 0 0XTX 0 . 0 8 p 
s/ n m 2 /k m X 6 0 0km — 144p s/ n mT'i) 

[0005] tffi^Mh u-7>x#j£v^xi 

Xi>. $mT£&^mX'$>&. ^rfc. >-^j-U-^a> 

ftffl&mhUyyxli. TJmwt&iVrl ldBOT 
Zim*im?kftk LtzmiZlz. 400p s/nmt* 

o . r 1 2 2 k 

m(400ps/nm-Hl8. 6 p s/nm/km ) T* 
[0006] ffi^W ^ 

[0007] Srfc. jtf^^^ ^y^p*^&t^M 
«J4. ffiitf. WRPFO 8-139681 ^fg^#^ 
TO 9-50129 6-g^tcBH5SS*VCt**. 

[0008] 

[HiaS:»^-r4^«>£0#S] ±^OBW(4. UlTO# 
[ 0 0 0 9 ] IP*>. *»Hg^gs i o*»Ti4. 3^ft« 
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[ooio] *5m<m2<7ymx'\,t. titstmmt. 

corns. izftm^nm^zmm-fz, tti>iz^ 
[ooii] 3 4>#»-chu m i co*ax«4 

BJlolM ovarii, ftjIft^xx^Ji, ifi^^H 

flW4 , % 1 <0^&7!j^S§ 3 O^SiOV ^-ttlfr 1 co^a 
[00 12] #»9§«0»5<0*8-Ctt. *f t- 

[0 0 13] £«ofc*. 3 =fr#55«». 5Bifi^ 
* i * < , *Hi^3tf«^»a^#tf>5to«ce 

x\ Hmzmtfumztm-tt z t **t& § . -e l 
m^^^mattrnx-hh^x-. u^mzhftm 

■t&ZktfX'Zh. 

[ o o 1 4 ] =srt>. mzumtctm^mz. tmnmi 
commmm/wm^zii^xtm^tth . 

[00 15] 

awacown*. H-<o«r^*ftt. **>BKH***-f 



[0016] <*i *>£iBEaiRe>flb£ ) m i comtmm 

wfP*jfeost3BB!B-c»*. nil micomtmmco 
ymm^xT&coffim.zxk-tmx'hz. H2fi, %ucr> 
mmmn^mi'XTMz&v&mmmcom&L*^ 
-rmx-foh. 

[ 0 0 1 7 ] 0314, W, 1 ^HJSJE^ftjifli'AxA 

^HWUfltS^MftW^^rHT**. H5J4, *T3E# 
Self flt»fc*slt44Hs ^ y h'vS-*. 4«E^n^- 

t*s-^ - yicst^-s ^-ut«Fi4^ K-trnx-h & . 
[0018] 01 (a) izm^x. minmtmmcoft 

Slfl^xAJi, ffi&mmi 1. ftfsiif&l 2RVj£% 
««l4*«iT«WSSft.4. lT-£j££ix 
fcft-ri*'^ ^ 'J SlMt$I?^Mfll ft 

f5c££tT, 7feSft^l4T'Sfl®a$fL4„ 

[0019] nr. ft&ftm ikft%mmi4kco 
tBm&afltemff* gsmx-hzm-siz^^ mi ( b > tc 
o t;. msm 1 2<7)ra{c^«c7)4>^ 1 3 

[0020] C^^Blfl^Xf-A^ffl^ii^Tt 
SHi^l lfOMtov^IBBtS. H2lci3V^T. * 
2MI«1 lt4« NRZMIl 01, ryn-^i 0 

2, 0-7^77077* (J31T, r D — F F j fc^lS 
) 1 03, T>71 04-a, 1 04-b, mmi& 

(mr, tlpfj tu&ia-ts. > 105-a, 

1 0 5 -b, iNWIcP—r (KIT, r LDj t BSIB-r 
4. ) 1 0 6X1^7 7 x y/T*H«tIS (Ma 
ch-Zehnder interferometer typ>e optical modulator, 

«T, tmz^PSj fcn&IB-rs. ) I07*«it» 
[002 1 ] NRZ^figSJi, 1 1 36»4>36S« 

S14 lzfcmf<z mmzfe dsy- v?-y-*£u 

(non return to zero, tAT, r NRZ j k^Mi'f' 

h. ) ^cr,2mcommmm±m-h. tktftztitcN 

RZfl^-ti, 7'j3-^10 2l*l^yA'-^ 1 1 Uz 
A7J^il-?». r'j3-n 0 2(4, 1 1, 

»<fiwawi*iia» (fiir, r ExoRj fcB&ie-rs. > 
1 1 2s^agius&i 1 3*mtxmm>zti&. 

[0022] ^A'-^l l NRZfi-^^rRK-r 
4 , IP*>, Jmmco roj&r lj(:- r 1 j ^ r 0 j 

IC^ML, EXOR1 1 2Cr>-1iCr>X-h\ l Z$> t tth. 

^UcomKUKMz^ o— ^^coflffiK;U2ry\W l^- 
K;l^£0mE l^-K/W^^H L, EXOR112 CO— -finX 
-htzftj]-th. 
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[0 0 2 3] EXOR1 1 2<9tfi7J(4. SSEISIl 1 3 
SVD-FF1 0 3£A7j£ix-l>. MH8&1 1 3(4. 
A?j£ 1 f y b*fHjI£>-tf:T. EXOR 1 1 2 <7)ffi»:fj<7) 
Mctil^-r-l. . lot, EXOR112(4. -f^< 

i icr>#,t>tmmm!,i 1 3<oawjfco#M6«» 

[0024]D-FF103(4, A^$*l?t«^Sr 1 J? 
X3-v7mtiitT}ti-h-?h. Hi;rjQ(4. 7y710 4-aT 
itMISfUteafc, LPF10 5-a^UMZ$ISl 
0 7C9— #c0fl$Sl 1 7-a(C.EP;&n£;Jx.g> <> -?-LT. Jfc»J 
QWSKffi^lQ (12T(4. Ql£*-A-5>f ^T'^c 

•T. ) (4. r^n 0 4-bt-Jiii$^f*{c. lpfi 

0 5-b2r^-LTMZ^P#|l 0 7 cOflfcfrcOttS 1 1 7-b 

[0 0 2 5] Clix^7 0 !;3-^'l 02. D-FF10 
3, TV7\ 04&t/LPF 1 0 5£<koT. 2ffiiON 
RZfI^-(4. SfflcOTi^^-^Ufi^^^. MZ^ 
P3§1 0 7iJ. (L i NbO s ) 

c. f^y(Ti) ■kmm.^tz^mmx i6ht 

111 7fc$rffii.T^?flS. ^<7)3^MSS1 1 7 
(4. ^T'2-^£^L, ^L^ft^&B&l 1 6K 

#*@i 1 7#*^r$*t. Bt^E-rs. 

[0 0 26] LD10 6I1 3fea^&T&61^-1f*3fc£ 
^Sr-T-I.. uWl/- f3te(4. MZ^ISl 0 7£A*fS 
*U Hitf&O&mffil 1 7£EpjP$fL^7 : ' J .^NM^-'Jfi 

oTftfEiMfi&l 2£lttbSixS. <££. dO^Blftv-x 

[0027] i3Cfcv^. 3t^ft^i4ti. fi-mmm 

§B2 1 . A8t3E£ 2o£#nrr6#T9 12 2. 3fcW! 
»1 2 3 . 3$JK&ftgiS2 2Rtmmt$2 3 Zm*-Tffif& 

3 (4. 5g£tfttti& 2 2 <Offi*36«I5r€tfDflHi t =flr & J: 3 £ 
#f8HSg52 1 <04HftttfcgMW4 . 
[ 0 0 2 8 ] JUT. «t OattWfcSMJWS . jftx&fft 1 
2 fceaSUMfef* j.*^ ± 'J ff-«§-(4. 4Httffl««2 1 
rt«"TSWMKfll«» <OT. rvDCj fcB&K-rs. ) 
12 1 £AW$tL6„ VDC 12 1ii, titiftttHftCJ: 

1 2 2£*rLT. TtSflSU 2 3&T/3$J&8?aigB 
2 2£tttBf 6. 

[0029] 3B?ffS5 123(1 *f* a*y<-f Uft^ 
£ 2«<^!fflH=*ft-e*Ut}:fc LX r 1 j r o j 



[0030] aaa*ai»2 2«i. *br>f^--h* 

(OT. r PDj tftifff*. ) 124,fW7^ 

jp* (JUT. r b p f j ) 125. tvt 

1 2 6&W*y-X-?l 27Zffiizmf8.2tl?>. ft 
fttttttf 2 2 (CAMS ft/ytr* i- U fl#(4. P 
D 1 2 4fc£3fc3*U 3lfi«SSa§;h.4. 3B*3*tfc*» 
(1-^(4 . BPF125t40Gb/s <0««3R|jt^t 
jWROffiSiiS. BPF1 2 5coaj73(i. 7^7126 

[003 1 ] ^N'V-^-^ 1 2 7«m^(i. §(JfflIgB2 3 

fi^^s^a (Jar. r c p u j t m&ie-r & . > 1 

2 8£A7JSix£. ®IP^2 3(4. CPU12 8&1^ 
t'J 1 2 9Srf§;c.g>. 

[00 3 2] ^t'Jl 2 9(4. f^Six-l.. VDC 12 

i^mE^^-yt^sjffit^w^-7'^. &v. c 
pui 2 8^m^^t^y°x3^y^t'i^tbtm^ 

h. -f-LT. ^^'J 1 2 9(4. CPU1 28crmmzm 
tT. ra^x-r/U'Srfc'^^tiL. f^MCPUi 

2 8(cai7J^-|». 

[00 3 3] CPU 1 2 8(4. V-f ?D7Dt 

%ffiz.xmf8.zti. vdc 1 2 i^sc<i^ffj»-r6fi 

f^7>ftffl«2 1 rtW^HHK 1 3 Otctti^S. # 
«C««^2 1(4. VDC 1 2 iaV-f-il*SMW4«M 
0»13O***.T»j£3*l*. igift0S51 3 0(4. C 
PU 1 2 8*^aj7JSix/ift^(do/i«£E>'^-y£0 

•ffi^VDC 12 1 (CEPSDL. VDC12 1(7)*iS:tt^ 

[0034]^ ftim®.U2 1 0-*««t=OV>-C 
WPRth . ^ftMfltff 2 1 (4. V D C 1 2 1 
S§1 3 0*Mitflllfi$*l4. VDC 12 1(4. H4(C 
fcWt. -?--r-7°H7r-f^^l/- ; r'f >^ (chirped 
fiber Bragg grating ) 1 4 1<7)2 lH(7)-fe20< V h<7) 
&«<ZE*m?l 4 2*«-tix^K0#tt^<XT«fig$ 
VDC 12 1(4. ;*l^#lIW : fl4 2M» 
SfL^WSPmfEVl ~V21tLT. 15 (a) (^-TJ: 

3 £<i#f2ro(trmE* 4 'MD$ixl» i;. f t-7K7r 
y^U— r-f 5^1 4 lcoft^^fcJn^SffiTJ*^ 

-ftL. H5 (a) «DA~D<0®Ey^-y£*tbTll5 
( b ) cr>X o IZftt&m mom* ) $r^bS-y:6 . 
[003 5] 1ZX\ 14. 15 (a) , 15 (b)S 
Vlj&OWiJllZ. M.M.Ohm et al!, "Tunable fiber grat 
ing dispersion using a piezoelectric stack", OFC '9 
7 Technical Digest,WJ3, pp. 155-156 frb,<r>fflfcX'fo 

^rfc. ^<offi. ffi%%mwt LT. ^HKMfllffi2 1 
(4. Sv^fc4MWM«^*4^0*MWiMl7T< 
*^.-f •y^atX3Kx-f /f-2r$iJffll-r6$iJfflIfflCPU 
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t 0 0 3 6 ] $ T»T3MMWiMKW±* 7r>fA'-/ 
I^-tM y^i=^«tt**;lT^ffl£3EfcStf4# 
i£ (Sergio Brarcelos et al ., Characteristics of chi 
rpedfiber gratings for dispersion compensation, OF 
C'96 Technical Digest, WK12, pp. 161-162 )^PLC 

(planer lightwave circuit) tCimJEtSEMtC =t h 
it*5-tXftm§.*%titZ*th1im (K.Takiguchi.et a 
l., Variable Group-Delay DispersionEqualizer Using 
Lattice-Form Programmable Optical Filter onPlaner 
Lightwave Circuit, IEEE J. Selected Topics in Quantu 
m Electronics, 2,19%, pp. 270-276) &i'#J>4. 

[0037] (mi nmmmnwmwk) 
x^mmm^xz. tx v if 4 

cosckcomt z&mimmik Lit«rc*4 . 
[0038] B6 Kfcwc . i«HkiKA^eft(dtrr£ 

^ y «#fc*«T* 4 0GHz aMtaMdOSU&tttt* 
jtf-rftirc*4. -tLT. ^0±OH^(i. T-fBSP* 

t>» H6kH«t*4. H6tc*Jtt4£*i.£>tf>iatltt. 
TiWK^-jPO d BmT*4 A****— F*7 
r-TA (SMF) £ASt3-ti\ 5 0 kmfcii 

[0039] H6 tz&rxjtz. Tjmn&mtte. m 

ifcft#tifc Ops/n mT-^/jNffiSr»*> „ *«0ic*fcHfc*:. 
ft (H6?ttfc»:«nft4. ) *J9o. ^jg^ 
14<4 . *&fcH#ffc Ops/n m-Cfcttl ( H 6 "Cttifc* 
mX'i>h&. ) fg^fa^AMt 

yssH##r»* ; fc&tf^^oArt^v-j&^&s 
fcSrificj:*. 

[0040]i->T. SfiS«#fl:fc:BWR-rST>f HBP 

#&4. 4-. <R^SIi^ft* J r-f^PJS^/hmtmTT' 

(4. nl s£Ns£n9 (aOTfc**Uf ±V\ '«I<Dfctf>. If 
^&&jfcfr?)3££#Sk:SA<IK$r4 J: ^ fcSfeJHHH: 

*^ttfmm.$sX'W®t?tas. mfc&ftmz. o P s 

/nmiW. r^^P^a.ifJiLhcOU^ 

[004l]ifc, {Rfc3fi*fr* t T>r RjP*«0«/jNg[ 
J: 0 A « v » b ^T'^-T K/UTS) 4 . 



tfcN{4. n2 SNSn4 » n6 SNSn8 OffiBK$>iX 

{4, 7MBHPg{4. bj5OTWl^/W^oTL2d. 
«icfr4 J d fc»R^«^«<9»«$Hft£SIHW-4 d 

Mzx-ox&mg&zffittk o iz-t&tiMzii. mm 
n#mimmx'& *»«nMi»*^t* £ t k j: , 

[ 0 0 4 2 ] Wfc. fflje<04Mft««»*^LT1«eH« 

r-ffflp]g*ib^tUico^^fc^4*^. &xsi!k 

W4. SlfcSii4£i:fc:3:4. --T\ HJtOftJMMK 
illi. n6 — n8 ( n2 ~n4 ) OSSfflcDttfc-ttUf ± 

[0043]^:. r-fBBPJJ&&««*«[i: j ar*»fi4Hft 
ffi, n7 ,i[ ( n3 jS) <O**$H*«*#-3BJ£0>#tt*l 

ms. mutztiizkuzfti. mz. x-hyt<rwv 
-tfmm&^x^mmxsmk * iem^z± tz-&& 

[ 0 0 4 4 ] H 7 (4. 

ft4 2*^fl^{4. T%3f'«r7-*«+ 1 5 dBmtW 

[0045] 07 t^-t idic r-iWium.mmt.rn. 

»^m}3 0 p s/nmT«Affl5r^-eof*t,^3 
0—1 1 0 p s/nm^ffltPSrSfejWcSEftL, 

ffl$r»o„ £W4. a m -r u ^p*^t- 

± t $-t*:4 tCjfc#* U^T* 4 £ fc * if K J: 4 . 
[0046] «r>T. »»Sfl^-fkfc:W»-f 4T>f MP 

* J J>4. 4-. mz&mZktttfTJ B3PJg<7) c ^r^-r 
^'C*4«^fc«, ^M*^UtN{4. ml SNSm4 

J^^fR^-OKJKJi, m2 TS<N«»m>. m3 TS* 
ffi m7X'l±m*;m.X'i>h&. ) 5rSfO. acr>tzif>. «f 
^aa^4J^03ME* J «fc:a/JMifc:sar4 J: a tcjft^-St 
^r'ST^^tiffli^T'fflffi-rixff . T>f BHD*** c jSKUi 
01^^fc*4*»^>, Sfl^Wi. )H^$ii4£t^ 
4. *>4vMi, «^IHRiS^)!Mb&«*(cfcWlfc:«r 

fe$^4£tt^4. 
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[0047] V±cr> X o Iz. n*<n>\j)yt<7)ytJ*V-\,Z 

owe. i-)ib®%LMtt%L<7)^kizni-& . mfecomtim. 
WLfrn^mmt T4 mnmtmzmfcnitims&iz^ 

gmco^mi'X'rMz&tf&ytm^<nAJ]3&-t T 7-R 

ttm&mnm^frhMSR lx , mmmmitti . 
ip*>. 

[0 0 4 83 Brfc, *HWB3fcf^*£t4A:&3&'<7 
[0 04 9] «ft, £<oHJ£<o#tfe«i. gfi!gJg£g 

im&ttwatz-*i&ftffl&m&x'fmt& . 

[00 503 Stic. ^^JB3t#S&*Sr± t SA^3Ka'7 
T\ 5«S*fr*»fci-T>fBI!nft*-§-i.4e«JMi-IH6 

num. ytm^<7)t' yhu-hiz& fritz,, man. * 

hl'-b* s 40Gb/st&5^tli. r^TAJT 
>M 1- y SSIKr^m^ttJtt * 4.0GHz <0JS?££!cJfcfr 

[0 0 5 13 ^^V-Pin^O dBm. +3 

dBm, +6dBm, +9dBm. +12dBm. +1 
5 d B m?fc4A**i#-t- h*3te7 r -f AfcAWS 
■tL 5 0 kmffiSS^fcil^O^S iWy's MS** 
H8&t^a9(C3gVr. Cc7)J*^T-(±. OdBm. + 3d 
BmM+6dBmli #*JH3tef^£dfetSHir4fc: 
lSfcfrT'Ji&uA;JJ3^V-T'& 0 . +9dBm, +l 
2 d B mRTf+ 1 5 d B mtS . #«B31££SMi*£ &S 
tf&ic££A:^NV--C&.g>„ 

[0 0 5 23 08&I>129k:i5VvC. 7M 
4«Hfc:*Jt^T. All. 4 0GHzJil&iStJ&#<7)5$j£<7) 
@Affi£^U WS. 4 0GHzjiJ^jfcft<D5$JKwfii 

m®lZl£m^cr>¥-it0Al)ft^7-rf+ 3 d BmT'TM H 



[00533 t-r. zcoxMmmi 1 . aega&Hu 2r 
vyt&mm 1 4 . &mizmtx<pmm 1 3 £tfSi.T?t)£ 

fl« 1 1 *^Mai$itS3tm^¥%A*3^N-V-+ 3 

[00543 &&i$tiizz<7mm*Tii. mms&iz* 
iftLxxstmm 1 Ax^m^ixh . #«t« 1 4^31* 

8?ffiSB2 2tS. 4 0GHzO«»»«»O5S**ttaj-*- 
4 . C P U 1 2 8JS. VD C 1 2 1 tfMMK«*ft/Jvfl*» 

^>sAffi^ -cm 1 co-^^T-^t$ ; co-nmm 
mz%m&ii!,&2 2cr>mji : £z<okz<7)ftwim («e;< 

ttt^t'J 1 29£t&*fr$-6„ £05MH* 
tUgP2 2OaJ^*D0 . Dl . D2 % D3 ■ • • . Dj 

[00553 CPU1 2 81S. ^t'J 1 2 9£*SttLfc 
DO . Dl „ D2 . D3 ■ ■ ■ . Dj <0+*»fe**fl[*' 
Clil«rDmax0fc-r4. CPU128IJ, ^Oft 
(«E^-» £^y 12 9*- 
6«B»t. ^^Scfflfc^^id^DVC 1 2 l£tHS 
-f4. CPU128«, iiOfikAffiDnaxO^^^y 1 2 

9izmtrf&. 

[00563 cpui 2 8iS. mico— ^SHiOt/h 
sv^»2o— SRBrcHK:. vdc 1 2 1 o^iitffi^ti 

SD$-frS*[6l{c3g^$-fr, 3SS«lttl«l52 2oaj^*lS0 
j&tf. Cl<7)ai*2rDniaxli:-r4. CPU128IJ. Dma 
xOtDmaxlt^Jt^-r-?.,, CPU128I1 HMffM 

Dmaxl^'DmaxOJ; OA^^^WS. DmaxO^Dma 
xKCg&J&X-C. 3 »2<0— SBIHITVDC 1 2 
l^ft«SrliJn$-a:4*-|*It^bS-«*:-l». £«#W|sfc 
DMxl**D«xOi>5^$< i ari*&4Tl»0)g^kfc: 
iot, DmaxO**IE<7>«#<^Jg!»ttft«gJit;&5*& 

«^«AfflS-^ai-r4^i:*<T'&4„ 3fe 

f^^fi 1 3 ; k iz£ o iiwwb(c*r«rt- s z t **T-§ 4 . 

[00573 -2k C PU 1 2 8tS. Jt^O^H. Dma 
xl^DmaxOi 0/h3V->%^tC(±. DmaxO*DmaxHca# 
mx^rv^T\ DinaxO$r-^i.4mE>'N°^-^{CM 

ot, ££*^ss2o— ^rapgT'VDc 1 2 i<7)##jrti 

2-^?-fr-2»^tc^-fb3-y:4. -?-LT, CPUI 28 
IS. 3S«tftHW2 2«oaWj£|5t Oatr. iiOaj^^Dma 
x2fc-f"4. 

[00583 CPUI 2 8iS. Dmax0i:Dmax2i:*it^ 
■r4„ CPU128(i. tiM<7)&m. Dmax2^'DiBax0j; 
0A#V>J*^C(S. DiaxO*Dnax2fcM*»iT» 
IZ. I2(7)-£rait'VDC 1 2 l£0^ffi&^$^r 
**l*Ifc:SM:S*4. £<0»f^tDiiax2**DBsxOJ: 
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u^itizujm-t h zttfxz&. 

[0 0 5 9] CPU1 2 8J1 mim/m2cr>2 

mommx'&kmzmin-thzbizi-yx. m<L&i> 

tl %fi&0)7<Jj%/V7— **+ 3 d BmiO^tCOV^T 
ifcHJiL*:**. OdBm, +6dBm, +9dBm, +1 
2 d B mRXf+ 1 5 d BmO*£& fc'ffiRc7)A:*J5fr"* , 7 

-co^t. mmizim-rz z t &xz h . + 

9dBm, +1 2dBmS^+l 5 d BmCO^-cO J: d 

ft*r*-f— ^fr^*y 1 29I31^LT*3^, CPU1 
2 8J1 iixS:#ggLTaW<Ofe^itS:ttaj-rSvli:*< 
■C'#Sidt-r-&. vdc l 2 lco^-ffc^ 

nz-sttmamzfflmLx . c p u 1 2 ss^aweos* 

U 1 2 8*\ «R<7>«^0*j^BW<75fifcttto»£ 

ttaj-r 4 £ t ^'T'# t-rs . 

[0 0 6 0]^:, %m^<r>^xti^ r 7-ifi+ 3 d 

BmT-TMBilPJgtfO. 7T'^T, ©^ft««*& 

o*^fcov^TKBW-ft. ££-c\ T-tmuwm*. 

£fc£3r&. £^)iS^^)3fcSfi^ 2 4 coffimz^ 

^xmwth. 

[oo6iiiioiisi comsmmeo^Mm^^ 
MzMf&^mm<?>--$mv>mjiLZ9ii-mx'*3Z. z 
vftgmm 2 4{i» H3^-r^rt«i4^LT. 

iiot:^tJ:d(:*r7i 22tPDi 24^ioratc 
ES£<o#iSc«fit§s (IMT, fDCj kftK-t*. ) 1 5 

[O062]4fc. Z<7)£ o tcttmm 1 1 , 3tf5S*& 
12. sfcSCJEfcT'WSBl 3. RV. %&mm2 4£ 

|3|*Ta>4tf>T\ ££T\ DC1 

5 1 «0#ifcttH 08 ( a ) <0%&TUH&± 9 5 p s/ 
nnu 08 (b) ^T'lil!)±9 8p s/nnu 08 
( c ) <7)i§rfrX'im+ 9 5 P s/nm&t/*t)-9 7 P s 

AmcRjetsk. %ttzmm£m±m<,zm$-r& z t 
x\ maumii. Tjmn&tf£ckmzk?>i8&iz& 

[0063]^:. %M J 5<r) 3 ?-i%\-hyt>* r 7-tf+ 1 2 
dBmX'TJmnmtfO. 8T$)iX. O^^MWj 



mmm 1 1 . XiSim 1 2at/3tsm^ 1 4 , &suzib 

tX'Pmm 1 3 2rili.Tffi«$iX|,3tafi>'Xf-^2rR 

st&mz. rb#»i 3BHfi«i i*^iMtti$tii>3K 

^W^ASJit'^V— +. 1 2 d BmCS^ta. 
[0064] #3*{t^ 1 1 (1 #-f atJvW •* vm^z 

ajgp 2 2 ti 4oghz <r>m ^Btas-r 

2> . C P U 1 2 811 VDC121 <*>$Hfttt£«/HSa» 

^fc'cffii -ess 1 o-saasH-rsg-fksii-, - <^-^ran 

*t3Mt«iaj«2 2<oaj*^-€-Oi:#<04Mftffl (*ffi/t 
tthlZJ^V 1 2 9£«*W*. Zcvftg.m 
&m22COiii+>£D0 . Dl % D2 . D3 ■ ■ • . Dj 

[006 5] CPU 1 2 8(1 ^t'J 1 2 9tett**Lfc 
DO . Dl „ D2 » D3 • • • „ Dj <0«t>*^BW«0S 

fc-X^'J 1 2 9tClSttLTfc#. CPU1 2 811 Ztl 
LX a W03tt/hfit*»af*- £ **T*S= -5 J: d 

-ri.. ainti. CPU12811 ft*tt**-r«ajt 

5. ^J^-Jf. 09 (b) Tti. Bffy7>fi|/Ni(l fiAffl 
/JMrc»i. 3 4>£. VDC1 2 l<7)^-«[ffiH^$iJ|IS 
fflP^ft^JKB LT. C P U 1 2 S^'BW^/hffiSrttm-r 

a*. i«R<*>*/hflw>+j&»s> Bfl<jw®/jNffio^^ttaj-r-g. 

[006 6] CPU12 8li. Zcom'mZ5-£Z>ftffi. 
m iW&l9-» i^t'J 1 2 9 U *<0* 
«tffit=5rSi5fc:DVCi2l&PS-rs. CPU 12 
8fi. ^cTjffi/jNfflDminOSr^^U 1 2 9^1S*frf§. C 
PU12 8I1 micO— fefflmX l 9t/h§V^2c7>— 5£ 
BBHTMfc:. VDC 1 2 l<J54Mfttt*i|fim$-£4*l»lfc: 
SWtS-fr. ^S^I±ig|5 2 2^ai^^IK03itf„ £c7)t±J^I 
SrDminlt-Ti,,, 

[0067] CPU1 2 8{i. DninObT>minlt£km 
CPU128I1 JtRO^*. Dminl^'DminOj; 
O'h^Vv^^fctt, DminOS-DminHCM^mi-T. Z $> 

iz. m2cr)-immx'VDc 1 2 1 <o*MBtffifc«MiDS* 

^<^T?.«-^4T'^ , 9j5-r£tCJ;'5-C. DminOtfftO 
IB^Efl:t:«J6-r h Z t VX'Z h . 
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[0068]-*, CPU1 2 8(4, JtttO&g, Dmi 
nl#Dmin04 Itff^fcJi. DminOSr Dminxllca 

^mt^X\ ££>(C, Dmin02r4-i.S«ff^ , ^-^C 

m-ox. ii*»4>iB2o— jeiawrvDc 1 2 i<o#tjc 

ffi£M^i2:&:frr6](::^ffc;£-£-&. *LT, CPU 12 
8(4, 5l*tta!«2 2<3iB:&£rc9atr. £<9iti:*j£D 
min2fct"l)<, 

[0069] CPU12 8(4, DminOfc Dmin2i: 2: JtK 
■fh, CPU128I1 Jt$fc<7>J£3l, Dmin2#Dmin04 
O^IV^di, DminO£Dmin2(;:H£lfci.T, £4 
fc, m2^-^HPiTVDC 1 2 1 <0#iMfi£3&J'-£-£ 
^fafc^-fk^it*. £O*&fl5£Dmin2#Diirin04 9/J\ 
£<&&%££T1* , ?ig-t.ri:(::4-?T, DminOtflEO 

z\ k ffX'% £ . £ 4. (c , ftiift v-Xf 
(■9--b'x) 4UctJivtfc, zw&ftZftoZtlzJiK) 

[ 0 0 7 0 ] ^ft-^OA^^NV-Ai 
+ 12 d BmO^tCOV>T^0JLit* 5 , +9dBmS 
lf+ 1 5 d Bm^^^^WKJKfWJMft^^tiA* 

m&mxhh. m 1 <osot»«-cii, vd c 1 2 1 ^js 

ft#ifcffi£^jg-r£.I t (c4 -jTJ8«SiHR*HMtL 

[00 7 1 ] 01 m, &2<vmtmm<7>%Mmi'* : r 

AO««*Srt0-Cfc4. 121 2 (4, JS 2 OM&gfSO 

013(4, l^2cr)||)5^®c0^3ifi^XT-AlCi>tt 
&3fcgfI«^«j££*-r0T'S>.g> . 
[00 72] 011 (a) (CfeWC, SS2«HW1^ 
*jlft^T-A(i:, 3&*{iJi4 1 , 3K<3a»l 2&tf3fc 
3aS»4 4t«iT«W6S<l4. 3ft*fl«4 lT"£fi££ 
*lfc3e-raar^^^U«-*W4. ?ttza*£&l 2fciMfcB£ 
ft, MHtfc«4 4TWI«SI3*iS. *LT, 3fcSft« 

44* ^3feiMft« 4 1 ^aa<oiH«s# * s nmft 

[00 73] %amm4lbX&mm44b<7> 

mcDttms&tiK ^mmxh^^izii. 011 (to 

fc*ct4dfc, ftfroMSSl 2eoratc^ffl^t«««l 
3*>'|g(t^il^. M2^Hi6^«<7)3\aMfi©4 Hi, 0 

2 t^-r^fie 1 1 izttLx. 012 cr^-r 4 o iz l 

D 1 o 6tfDft*>0 fciftft'snsu— !f (iTF, r t - L 
Dj tBffif*. ) 16l£&fflL, XCLDttWQlK 
1 6 2£{iifi. ^10||^«i:liaT'$> 



[0074] t-LDi6iti, mm&z^mthz 

RStS (DBR) ftftTOSEl'— If ^^Ratffl ( D F 
&>T£U—*'%t'J)<h&. LD^JfflliajKl 6 2(4, t- 

ld 1 6 1 <r>mm&zm%.<7)mmzfflfflt&Mvm^ 

£HJ£g£jIt-Cft§fIJi4 4|*|OCPU 1 6 8*>£>SfI 
-f & . L D $«08& 1 6 2 (4 , Sfl Lfc 
•Tl.^fc^S 43C:t-LD 16 1 fciSOflf-fa. ££9 
CTi.(4, DBRM^-WPBt 

&a[ms-4f<?)i§&x-\t. t - l d 1 6 1 com^&mz 
^ui-^m^t'izj: ^x^m-thz t azi^xumt 

&ZbWX'Zh. X, Z.<T>?m$L&\±, t-LD161 

co&Atta^^M-f h ztizz ->x%mth z t 
*. *lt, zmm\t. m^mcommRi/axm^. 

[0075] zc^mmmA 1 (4, m^com*^— ? 

3t*t-LDl 6 lT3&fi£-t>\ (f3t$r, SSI 

<OSH»BJBtUlBB 4 -5 (C , M Z 1 0 7 (CAS* 

$-^T#mfiii 1 7izm\\ztLfz-T*.*;u i-vm^iz 
&->x?mB&mz-<t. ftT*.*JU-i~vm^kLxft 
i&mi 2fcutai-*-s. jB2e^ae»m<^»iaee 

^44(4, 03(^-T3feSfi^l 4izntX. 013(C 

^-r 4 a izftfflsmM 2 1 a^jwas 2 3 coftfc 0 (--e- 
, sb 1 nmamm t mmx-h & <o-c, £ <7)ffl3ggp# 

[0076] TfcfSMffi 1 2 L/at-r a^T^M ^ 'J 
fi-t(4, 7^;L-^gP5 ifvrfSTSt? iiV9 (WT, rv 
F i 1 j ) 1 6 6CASt?iX.i>. VF i 1 

1 6 6(4, ?§mm&7 4 )v?x-h o , zeimmtm® 

*3Qe-T4£ l: COJijittJIWttU. CPU 
1 6 8«©Jffl)*c4 *)%rf*.*>W ^-U«^-c7)^(c-gc 

[ 0 0 7 7 ] VF i 1 *^*ftB$it?t^i^(4, 
1 2 2£j>LT, ^gflSEl 2 3fi.l^S«aiSP2 2(C 
SttK-rS. ^Jg^aia52 2c7)ai^(4, §(JfflIgC5 3l*l<?5C 
PU 1 6 8fcA^J§fL-l». &lffl)SS2 3t4, CPU 168 
S^t'J 1 6 9 £ IB *_•!>„ ^t'J 1 6 9(4, VF i 1 

CPUl 6 8&mitZ-£Z>7°v7'72»%b'tf 

mtiZtlZ,. -eUT, ^^U 169(4, CPU168C0 
S*(CJiC tX , C P U 1 6 8 (Cjg-T. 

[0078] CPUl 6 8(4, V-f ?nrot vV&b' 

*ffiz.xffif$,*ti. ikm-zmmzx*). vf i 1 1 6 

6«ilil»jaif«il|!|flW-4««m#t 7 <)l>9&5 1 
rtCDVFi lfOWUKl 6 7(cffi^-f-5i:i: t(c, 
ft«4 l(*|cOt-LD 1 6 1 cO^SS&^Sr*iJffll^-&fi-§- 
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VF i 1 1 6 6»lWi£BKr*-*VF i 1M9PEIK1 
6 7£fiiti.Tfi!j£;£;ft.4. VFi 1SJWEB&1 6 7tt. 
CPU 1 6 8*>^aB*$il3t{i-f-fcta!lWF i 1166 
<0iIigifcH£^M-r4. 

[0 0 79] ZCDi.olZft%mm4 4lZ. 7 4)Vf®5 
1 . AStft£ I^Zftm-hilTv 12 2. ^fiSP 1 
2 3. 3MEBiai»2 22St^lM«aS5 3*«i-r»iaS<l 
4„ 7 -f 7^»5 Hi. ft^^M^'JftWAS*? 

4i-<oai«*«aj-r*. ««ws 3uu %Kt*itiff2 2*0 

[0 0 80] =Sr*J. SI2<?D|Q19B!B-Ctt s t-LD16 
l<0»iittft*IIBW6f!HiP«#{i s ^fflwftam^tw 
i-»-C*«i»4 43&»63ISiMlR4 lfcaiHIL/0*fc 

i>J;V>. X. SDH (synchronous digital hierarch 
y) O-fe^'i'a y^-M^ H (section over head ) 

T'ft4<, 

[0081] (&2<rymmm<nftm9h&) z^x?* 
^ifi^^xAT'ti. m i comtmrniztmh vd c i 

* weft 4. z<r)tctf>. m?.rmmm<wmm$k 

[ 0 0 8 2 ] £ £ X\ «*<03Hfcte$«-6 . 3$£Wtt t 

rjmnim&tnm&cmbLx. as (a) <nx-h 

^^V-Pin=0dBmSLfia9 (a) KAjjlfty— 
Pin= + 9 dBmfc:titt4S«Jt^«*»*K:Sa«tfc 

0^0 14 ( a > at^ ( b > ^-eii-ei-b^r. a 

8(b).H8(c).H9(b) ##09 ( c ) i>m 
[0083] Zcomi 4frt>i>m*&£ll,Z. &2com 

iffinttvxhjato&nm&nj/mmmjjmt mm 
ttmrngnm* mm-r 4 z t tfx-z 4 <nx\ *$&wt,z 
x ^x^mm~/ATi*<r>w.%i&ftt&$:mmitt2> zttt 

&*jt LXtHlii-t 4%^c7)3fe«ft^ 6 4 <0»«fc:-?l, vt 
i^HH-T4. 

[00841 11511 *2<0SQB^B^)3efflfl|^^7 s - 
Atfc{t43teSfl^O-^Ol«*$-^-naT-ft4„ £ 
O^fi^ 6 4 ti % 0 1 3 1iZ7j*+%3U£m4: 4 fcM L 
T\ 01 5lC^-ri3K#T5 1 22tPD124i:(0 



^{CDCl 7 1^^{f4£i:5rl^#iai 3fc|^fiST'ft4 

m 6 4 2-0 1 1 ^^-r^m^4 4 otc*> 0 iz&m-t 4 

jS^^MT-Ha-t 4 £ t #T-£ 4 . 

[0085] &3o. *i&ifiB2<osaeg!BTti. ia 

«^)*fi 'J ff-^ftilfl isX fA ^ >T IK 

ft*, flp^. S^4#S**J«4rSr^BtL^fc, 

%Hg$-3g^t#4. 
[0086] 

fi^ -r <j zzmjjfg&ftm-^izti \, *x , 

fc*mw-4 £ fc 4 . -e t x . *»h 

T-(i. gB#^b^-4a*^«ti.»^ : fii«-r 4 £ t a*-C 

§4. £<0fcib, *^{-^i,^jlfi^7=-AT'ti. 
{S*Sg^^gg^k-r4£fc*ST^4„ *|«B 
tJ:->TK801. S^mff-t-b'^r-f^CJ: 
43ftWIiHS£*2&£vSJBUS4. 

[iaa^fs#^Hg] 

[0 1 ] m 1 Oldt»»<03B»i>'^7 i 'A<0»J«**f 
0T-ft4. 

[@2] micomm&m&tt&mi'XTMziiw&xm 
mmoffif&Zxk-tmx'h 4 . 

[03 ] m 1 OHS6Jg©c03tilffi>'^v i AlCt5tt43^ 

mmcrymiSL ^^tmxh 4 . 

[04 ] TST3EiMft*l««0-»j««*SrtH'rft4. 
[05] ^r^-fiS*i«Sltfc{t4#-fe^yh^x4 

«e^-^- >-at^*v ^ - y tc^-r 4^-«c»tt^*-r0 

Tft4. 

[06] ftmzw^mmm&x'SL tx v 

tt3lt45rtiffl«*^^)i)iHJ0Tft 4 . 

[07] ^ttB3lfi!W»«*«3l6eSi+T^t4«^fctJ»t 
44Mtt*MI*ffi<0»^HTft4 . 

[08] tt»««fc*Jtt4l8«ft$M&<0^fcW'*4Bl 

BOffi&VTj mamft&z^mx'h 4 . 

[09] ^f«»««t=fi»t4^«^<^Mht*«-4 

5ft«»ttai^r-f ^ps#tt^^-r0T'ft 4 . 

[010] ^lcoHife^co^Bifiv-xxAtcfc^^ 

[011] m2«0|feteJg®<03Bifi>'XT-A<o««Sr^ 
■T0Tft4. 

[012] w.2<nmmmm<7)^mi'^Mz&i, j rhit 
mmm&ffitfLZ^^mx'h 4 . 
[013] m2<^mmmm<7)^mm'>^ : rMzt5it^ 
'S.mmnmfotm^-mx'h 4 . 
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[014] &*0^fcm-&memtBLVT4mnx. 

ii.4i %mmm 
12 W5sm 

14. 2 4. 44. 6 4 *3Wi» 
2 1 ^IHMIffi 

22 i 



23. 
5 1 



53 mom 

7 4)V9& 



12 8. 168 4>*J0agS 
15 1. 171 tflfcttfiSS 



1 2 1 
1 24 
12 5 
127 



16 1 
16 6 



(a) 



[01] 



» 1 SBSOgffl©«aS«->^^AK>«* 




1 2 



1 4 



1 2-1 



1 1 



1 2-2 



f+*«1 



-1 3-k-l 



vim 




1 2-i 



1 4 



[12] 

»1 ©^^«8©3tiSm^^A|^lt55t2S«Ja©*^ 



NRZ 










ill H12 



10 44 rl0 5-« 



/10 3 



H>-i 



D-FF 



10 7 



1 LP 



116' 



ttfll 

<1 1 7-» 



4H& 

^04-bTl 0 



"1 1 7-b 



5-b 
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[03] 



2 



£ 



^1 



VDC 

1 



BttleUft 



57 



2 2 



/123 



| PD h 



r 



2 2Sftg|ftffi^ 



426 



{126 fl 2 7 



CPU 
^12 8 



± 



23fHgfe 



l 12B 



[04] 




[B5] 



(a) 



* 60 



2 4 6 8 10 12 14 16 » 20 



(b) 




155« 15S4L3 

ft & (no) 
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ime) 




nl n2 n3 n4 



300 400 900 

n6 nl n8 n9 



n5 

&%iMftm (ps/nm) 



[07] 




(ps/nn) 
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[08] 



(a) Pin=0 dBm 

140 

120 




-100 



0 100 

t&lfcjkfrWC (ps/nra) 



200 



(b) Pin=+3dBm 




-100 0 100 

mm^WC (ps/nm) 



(c) Pin= + 6dBm 



140 
120 
100 
80 

I 

SO 
40 
20 
0 



-200 





1 




OJB 




0.6 




0.4 




02 




0 



-100 



100 



200 



tettfiftlifc (ps/nm) 



a 
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[09] 



(a) Pin=+9 d Bm 

140 
120 



mi 




-100 0 100 



200 




-200 -100 0 100 

e^S^SC (ps/nm) 



200 



(c) Pin=+ 1 5dBm 



140 
120 




i i \ 


100 








80 








60 








40 








20 
0 


—T« — ■ — i i . . . ■ . 







-200 -100 0 100 200 

(ps/nm) 



1 

08 
06 
04 
0.2 
0 



V 
N 
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[010] 



2 



Jl 



2 4ffigfMg 



1 i t n n 



VDC 



121 



wmmm 



3 0 



r l 2 3 



.2 2*Nff»KifB 



12 5 



4 2 7 



.26 p 

> — ^zEEE* 



CPU 



2 8 l 129 



[HI 11 



(ft) 



[jgggg 




1 2 



MM* 



<b) 



-1 2-1 



1 2-2 



x 4 1 I [ ^ 3-i ir r i 



1 3-2 



*tt* I— 



r-4 4 
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[01 2] 



l o 2 rfM =^ 



/lOl 



M 13 



NR2 




111 M12 



1 0 4-* rl054 



/103 



D-FF 



/X U 4H 



( 10 7 



16 1 



t-LD 



16 2 



4 



. 116' 




1 1 7^ 



1 1 7-b 



. 0 5-b 



[013] 



2 



-4 4ftsmm 



5 17**** 



VF i 1 

Ye 6 



VF i 1 



r l 2 3 



V 122 



,2 2gft^»mm 



6 7 



"4 2 4 



rl2 6 



r l 2 7 



J; 



mi 



CPU 
"^1 6 8~ 



{7*7] 
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[014] 



(a) Pin= 0 d Bm 



40 
20 




Si.' 



1525 1535 1545 1SSS 1565 

& S ( n m) 



K 

02 



0 

1575 



(b) Pin=+ 9 d Bm 




mi" 



0L6 *S 



1525 1535 1545 1555 1565 1575 

& £ (nm) 

tHl 5] 



-6 43fegJffl 
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